
^ sp & -sp_sensor_clefect ==> sp_sensor, 

^ -sp ==> -sp_sensor, and 

sp_sensor_defect ==> -sp_sensor.- 



Please replace the paragraph beginning on page 15 at ilne 28 with the following 
rewritten paragraph: 

"In a step 514, the mechanical element 216 moves to the second position. 
The second sensor 220 provides an output signal of sp_sensor=1 in response 
thereto, and the first position sensor 218 outputs a value of fp_sensor=0. The valve 
unit 212 maintains a value setsignal=1, since the solenoid needs to continue to 
remain in this position to allow air pressure to force the piston 215 to the right.-- 



IN THE CLAIMS 



Please amend claim 1 as follows: 



1. (Amended) A method of identifying fault conditions in an automation 
system, comprising the steps of: 

identifying components in the system; 

identifying inputs and outputs to each identified component, the inputs 
^ including possible fault conditions; 

^ determining functional relationships between the inputs and outputs for 

each identified component; and 

determining fault conditions based on the functional relationships and 
the outputs and other inputs. 



REMARKS 

The Applicant wishes to acknowledge with thanks, the Office Action mailed 
November 8, 2002. This Supplemental Amendment is being made to correct 
deficiencies pointed out by the Examiner in the November 8, 2002 Office Action. A 

Supplemental Preliminary Amendment - 5 - 

APPLICATION Ser. No. 09/972,365 



clean version of the replacement paragraphs as required by 37 CFR 1.121(b)(1)(ii) is 
being submitted.. In order to comply with 37 CFR 1.121(b)(1)(iii), attached hereto is 
a marked-up version of the changes made to the specification and claims by the 
current amendment. The attached page is captioned " Version with markings to 
show changes made." Applicant is not re-submitting the entire amendment but 
only those items required for compliance with Rule 1.121. 



Please charge any additional fees or deficiencies in fees or credit any 
overpayment to Deposit Account No. 50-0902 of ARTER & HADDEN, LLP, 
referencing the Docket No. (74953/15381). 



Respectfully submitted 



ARTER & HADDEN LLP 




La^ B. Donovan 
Registration No. 47,230 
1100 Huntington Building 
925 Euclid Avenue 



Date: /2 ~^ ^ ^ 2^ 



(216) 696-2497 (phone) 
(216) 696-2645 (fax) 
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Version with markings to show changes made 



^ TN THE SPECIFICATION 

Paragraph beginning at line 24 of page 4 has been amended as follows: 

Where more than one fault condition is possible, the method of the invention 
preferably includes ascribing weighting factors to define the likelihood of the 
occurrence of each fault. Typically the method is implemented in an on-line and an 



off-line phase wherein the off-line phase comprises the generation of a diagnostic 
program from the various inputs, outputs, and functional relationships, and the on- 
line phase includes diagnosis of the system using the diagnostic program. Typically, 
the diagnostic program involves creating an algorithm using a symbolic language like 
LISP or Prolog to produce a diagnostic program in a language such as SOL 
(Structured Control Language) or C++, which is then run on the PLC. 

Paragraph beginning at line 1 of page 8 has been amended as follows: 

The tabular recording of the faults and the effect is followed by the creation of 
the model. This is component-based wherein the various components of the system 
are individually considered for the relationships that can occur as well as the 
resultant outputs that flow [forml from these relationships.-- 

Paragraph beginning at line 6 of page 8 has been amended as follows: 

Referring now to FIG. 2, there is illustrated a simple system, according to a 
disclosed embodiment. The system includes a pressure supply 210 for supplying a 
pressure p_MV to the svstem , as measured by a supply sensor 221 . a magnetic 
solenoid valve unit 212 for controlling the flow of air from the pressure supply 210 
into a piston chamber 214 to control the movement of a piston 215 in the chamber 
214, and a mechanical element 216 which operatively connects to the piston 215. 
The piston chamber [2151214 also has a front portion 211 and a rear portion 213. 
Movement of the piston 215, in turn, results in movement of the mechanical element 
216. (The input and output signals involved in the operation of the system are 
shown hereinbelow in FIG. 3.) 

Paragraph beginning at line 23 on page 8 has been amended as follows: 
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setsignal_MV & p_MV & -jam_back_MV ==> pb_Z, where pb_Z is the 
resultant pressure increase in the [backl rear portion 213 of the piston chamber 214. 

Paragraph beginning at line 26 of page 8 has been amended as follows: 

A fault relationship that includes a jam in the back position, resulting in a 
pressure increase in the front [portion 211 ]of the piston chamber 214 (pf_Z), may 
take the form of the following: 

Paragraph beginning at line 29 of page 9 has been amended as follows: 

The magnetic valve unit 212, in turn, has three inputs: two of which indicate 
potential faults and one to set the valve unit 212 in an on or off state. The symbol 
[Jam back MVliam back MV 256 indicates that the valve unit 212 is jammed in its 
backward position, while jam_front_MV 258 indicates that the valve unit 212 is 
jammed in its [frontl forward position. The symbol setsignal_MV 260 indicates 
whether the valve on/off switch 217 which controls the magnetic valve unit 212, is in 
an on or off position. Furthermore, the valve unit 212 receives the input p_MV 254 
from the pressure supply component 210. Under normal operating conditions, the 
setsignal_MV 260 has a value of one and the magnetic valve 212 opens by exerting 
a force against the spring 219. This allows the air pressure from that pressure 
supply component 210 to be channeled to the piston chamber 214 to exert a higher 
pressure in the rear portion 213 of the piston chamber 214. This is denoted by an 
output signal on the output pr_Z 262. In contrast, when the setsignal_MV 260 has a 
value of zero (-setsignal_MV), the valve 212 is closed causing a higher pressure in 
the front portion 21 1 of the piston cylinder 214, resulting in an output signal pf_Z 
264. These relationships can be expressed as follows: 

setsignal_MV & p_MV & -jam_back_MV ==> ph_Z, and 
-setsignal_MV & p_MV & -jam_front_MV ==> pf_Z, 

wherein the symbol 256 (-jam_back_MV) indicates that the magnetic valve 212 is 
not jamming in a backward position, and symbol 258 (-jam_front_MV) indicates that 
the valve 212 is not jammed in a front (or forward) position. 
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Paragraph beginning on line 21 of page 10 has been amended as follows: 

Thus these two equations indicate normal operation of the magnetic valve 
unit 212. In contrast, when the valve 212 jams in its [frontl forward position under 
normal pressure supply conditions, then irrespective of the value of the 
setsignal_MV 260, a high pressure is created in the rear portion 213 of the piston 
chamber 214. This is represented by the following relationship: 



p_MV & jam_front_MV ==> pr_Z. 

The paragraph beginning at line 1 on page 13 has been amended as follows: 

The component constituting the first position sensor 218 receives the first 
position input 272 and a fault condition input in the form of a first position sensor 
defect (fp_sensor_defect) 276. It also includes a first position sensor output 
(fp_sensor) 278. Under normal operation (-fp_sensor_defect), the sensor produces 
an output of one for the fp sensor 278 when the mechanical element 216 is in its 
first position (fp). The corresponding relationship is as follows: 



The paragraph beginning at line 20 on page 13 has been amended as follows: 

The second sensor component 220 receives the second position input (sp) 
274 [as]and sensor defect input (sp_sensor_defect) 280, and emits a second sensor 
output (sp_sensor) 282. The sensor [2181220 operates in much the same way as 
described above for the sensor [2201218. Thus the following relationships may be 



The paragraph beginning at line 28 on page 15 has been amended as follows: 

In a step 514, the mechanical element 216 moves to the second position. 
The second sensor 220 provides an output signal of sp_sensor=1 in response 



fp & -fp_sensor_defect ==> fp_sensor. 



defined: 



sp & -sp_sensor_defect ==> sp_sensor, 
-sp ==> -sp_sensor, and 
sp_sensor_defect ==> -sp_sensor. 
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thereto, and the first position sensor 218 outputs a value of fp_sensor=0. The valve 
unit 212 maintains a value [settsiqnal1 $etsiqnal =1 , since the solenoid needs to 
continue to remain in this position to allow air pressure to force the piston 215 to the 
right. 

IN THE CLAIMS 

1. (Amended) A method of identifying fault conditions in an automation 
system, comprising the steps of: 

identifying components in the system[,]; 

identifying inputs and outputs to each identified component, the inputs 
including possible fault conditions [and other inputs,]; 

determining functional relationships between the inputs and outputs for 
each identified component[,]; and 

determining fault conditions based on the functional relationships and 
the outputs and other inputs. 
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